Infective endocarditis 'After the studies of several groups of American workers (Robinson and (Wood, I968) , it is now found in less than i per cent of necropsies (Heggtveit, I964) . Most of the decline is of course the result of effective therapy in the earlier stages of syphilis, but a small part is due to the realization that appearances indistinguishable from syphilitic aortic incompetence can occur in other diseases. The pathological basis of these appearances is stretching of the valve ring due to degeneration of the aortic media. The characteristic thick rolled edges of the cusps themselves are stretch lesions, the result of mechanical factors and not inflammation (Martland, 1930; Edwards, 1958 The aortic incompetence of rheumatoid disease does not resemble that seen with aortic ring dilatation. It is due to valvulitis which affects particularly the cusp fibrosa (Roberts et al., I968) and results in thickened contracted cusps without commissural adhesions. Lack of endocardial changes, and the frequent occurrence of typical rheumatoid granulomas in the cusp, distinguish the microscopical pathology from that of chronic rheumatic valve disease. Failure to recognize the true nature of the valvular changes usually results in a pathological diagnosis of rheumatic aortic disease, a misapprehension which doubtless contributed to the erroneous conclusions of earlier studies as to the high frequency of chronic rheumatic heart disease in rheumatoid arthritis.
Degenerative heart disease
One result of increasing longevity and the decline of rheumatic fever and untreated syphilis is that cardiac pathology now consists largely of degenerative conditions, this term being used for the non-reversible abnormalities whose development appears related to advancing age. This fact will perhaps be more apparent to pathologists than to cardiologists, since the proportion of patients with these abnormalities who require, or respond to specialist treatment is probably small. Apart from rarities, such as valvular amyloidosis, degenerative valve disease affects primarily the collagen forming the cusp fibrosa or valve ring, and takes two forms -calcification and mucoid (myxomatous) degeneration. Calcification is confined to the left heart valves; mucoid degeneration also occurs in the tricuspid valve.
Mitral ring calcification
In the mitral valve, degenerative calcification develops in the ring, in contrast to cusp calcification which is associated with previous inflammation or haemorrhage. Though the condition was described at the beginning of this century, appreciation of its practical importance is comparatively recent (Rytand and Lipsitch, I946; Simon and Liu, 1954; Korn, DeSanctis, and Sell, I962; Pomerance, I970). Like aortic valve calcification this is a disease of the elderly, found in over 8 per cent of patients over 50 years and increasing sharply with age. The reasons for its development are not known though mechanical factors are probably concerned (Lev, I964 Pomerance and Whitney, 1970) . In man too it is seen most often in the elderly, but this fact is more an expression of the long natural history than an indication that ageing itself is the aetiological factor. Murmurs have not infrequently been present for over 20 years before operation or death, and in my own series, though the average age was 73 years, the age distribution was much the same as that of our necropsy material 44o Ariela Pomerance during the same io-year period. An association with chronic pulmonary disease has been noted (Salazar and Edwards, 1970) (Pomerance, I972) . Its occasional occurrence in young patients has been associated with familial hyperlipoproteinaemias. This 'wear and tear' calcification is of particular importance in congenitally bicuspid aortic valves. Their abnormal anatomy results in excessive flexion, folding, and tension in the cusps which therefore calcify at an earlier age than the normal three-cusped valve (Edwards, I962; Campbell, I968) .
The 'dogmatic view that all cases of valvular disease except syphilitic aortic incompetence were rheumatic' (Campbell, I968) seems to have been responsible for the mistaken belief that isolated aortic stenosis in adults was almost invariably of rheumatic aetiology. This was generally held throughout the first half of this century (Hall and Ichioka, 1940; Karsner and Koletsky, 1947) , but the evidence on which it was based is unacceptable by modern pathological standards. Papers of this period often include undoubted congenitally bicuspid valves as illustrations of rheumatic aortic stenosis, and the microscopical lesions that were considered evidence of past rheumatic carditis can be found in go per cent of normal hearts (Hall and Anderson, I943) . The evidence against the rheumatic aetiology is well summarized in a paper by Roberts (197oa) . Recognition that isolated aortic stenosis could be based on congenitally bicuspid valves followed Bacon and Matthews' study, in 1959, and it is now generally accepted that this abnormality underlies the majority of cases (Roberts, I970b; Hudson, I970) . It seems that the popularity of the rheumatic theory was largely due to the uncritical acceptance of preconceived ideas, an outlook that tends to impede progress.
In most cases there should be no difficulty in differentiating acquired cusp fusion from a congenitally bicuspid valve. Osler (i886) and Lewis and Grant (1923) set out distinguishing features which, in effect, pointed out that anatomical evidence of two complete sets of cusp structures is demonstrable in an acquired commissural fusion but is absent in the congenitally fused cusp. The nature of an individual specimen of aortic stenosis can almost always be correctly deduced if simple inspection of the unopened valve from above is included in the examination, since the gross appearances are a logical consequence of the original valve anatomy and subsequent pathological reaction. A transverse, slit-like or slightly crescentic orifice can only be produced between two approximately equal length free edges, and therefore by a congenitally bicuspid valve. Three originally equal-sized cusps, fused and contracted by previous valvulitis, will produce a central fixed triangular or circular orifice, or immobilized by degenerative calcification without previous inflammation will form the triradiate orifice of a normal, almost closed valve.
Applying these simple pathological observations, the congenitally bicuspid valve emerges as the commonest finding in isolated calcific aortic stenosis (Roberts, I970b; Pomerance, I972) . Previous valvulitis is undoubtedly a cause of stenosis in a substantial minority of cases, the proportion depending on the age group of the patients under consideration. The inflammation may have been due to brucella (Peery, I958) , rickettsia (Kristinsson and Bentall, I967) Burch and Tsui, I97I), and this virus has also been demonstrated in human mitral valves (Burch et al., I967) . The possibility that psittacosis may be concerned in chronic valve disease has been suggested by a significantly higher incidence of bird contact in patients with no rheumatic history, when compared with those with histories of rheumatic fever (Ward, I97I) . It has also been suggested that viruses may be implicated even where there is a rheumatic history, the streptococcus activating a latent virus or acting as a conditioning factor with subsequent viral infection (Burch, Giles, and Colcolough, I970; Burch and Tsui, 197I) . This last hypothesis is somewhat speculative, but there is now sufficient evidence to indicate that rheumatic carditis is not the only cause of chronic rheumatic type valve pathology. With the decline in rheumatic fever, true rheumatic heart disease should eventually follow syphilitic heart disease into the category of uncommon cardiac pathology, but it seems likely that similar changes from other causes will remain a frequent finding in both surgical and necropsy pathology.
I am grateful to Professor Hudson for access to the National Heart Hospital surgical pathology material and to Dr. Aubrey Leatham for permission to include the data from his cases.
